Introduction: To study the angiographic disease severity of the infarct vessel after thrombolysis in patients with acute ST-elevation myocardial infarction and their 90 days outcome.
INtrODUctION
In the 1980's a few small scale retrospective angiographic studies by a group led by Ambrose et al suggested that acute myocardial infarction occurred more frequently in coronary arteries with less than 50% plaque stenosis. 1, 2 The same group of investigators also proposed the idea of plaque disruption and subsequent thrombosis as the underlying mechanism in patients presenting with acute coronary syndromes (ACS) i.e. STsegment elevation myocardial infarction (STEMI), non-ST-segment elevation myocardial infarction (NSTEMI) and unstable angina (UA). 3 While the initial observation of plaque disruption and thrombosis has now been well validated and accepted as the main mechanism behind acute coronary syndromes, the limited initial observation of less than 50% culprit vessel stenosis remained largely unvalidated. The large scale use of routine coronary angiography in the late 1990's and early 2000's provided more robust angiographic data in patients with ACS. Several large scale prospective studies in the last decade including recent studies using fractional flow reserve have challenged the initial observations of mild to moderate disease severity in culprit vessel and have clearly shown that underlying disease severity is the most strong predictor of subsequent coronary events. [4] [5] [6] We sought to evaluate the degree of underlying coronary artery disease in our patient population of acute STEMI undergoing thrombolysis. To our knowledge, this is the first such published data from South Asia. 
MEtHODs

rEsULts
A total of 57 patients presenting with acute STEMI were included in the analysis. Table-1 shows the baseline characteristics of the study sample. The mean age was 55±9.6 years and 91% were male. 24 (42%) patients had two risk factors for CAD and 18 (31%) patients had three risk factors. More than half of the study population suffered an anterior MI and a third suffered an inferior MI. Streptokinase was used in 45 (79%) patients cases with a failure rate of 18%. Reteplase was used in 12 (21%) and failed to reperfuse in one patient . All patients underwent coronary angiography at a mean interval of 16±4 hours after thrombolysis. PCI of the infarct related vessel was performed in all subjects (100%). Procedural success, defined as less than 50% residual stenosis in culprit vessel with TIMI-3 flow, was achieved in 100% of patients. Thrombus aspiration was performed in four patients, three of whom had failed thrombolysis with streptokinase while one had clinically successful thrombolysis before being taken for angiography. IIbIIIa receptor blockers were used in a total of 11 (19%) patients including 31 (55%) cases of rescue PCI. BMS were used in 14 (23%) of patients and DES in 44 (77%) patients. The angiographic characteristics of the study patients ( 
DIscUssION
While disruption of a rich lipid-core atherosclerotic plaque is well established as the critical event in the pathogenesis of ACS. 7, 8 It has generally been thought that the culprit vessel in ACS often has only mild-moderate underlying disease. However this has been based on several small scale studies.
1,2,9 Hackett et al looked at residual stenosis in 60 patients after successfully thrombolysis and found 47% patients with less than 60% diameter stenosis in the culprit vessel. 10 More recently, several larger scale prospective studies have shown that the majority of patients with ACS have severe disease in the culprit vessel. 11 Frobert and colleagues recently looked at 250 patients presenting with acute myocardial infarction and found that 96% had more than 50% stenosis severity and 66% had more than 70% stenosis severity by angiography.
12 They concluded that in the majority of patients presenting with STEMI, the underlying stenosis in the culprit vessel is severe. They performed primary PCI in all patients. In another recent study, Chan et al looked at angiographic findings in 203 patients with STEMI. They found that 78% patients had more than 50% stenosis and 31% had more than 70% stenosis on QCA. They also concluded that in patients with STEMI, there was a strong relationship between stenosis severity and infarct related lesions. 13 We had anecdotal experience in our practice that most STEMI patients undergoing coronary angiography had more than 70% stenosis and almost always required subsequent PCI regardless of whether thrombolysis was successful or not. Our current study confirms these observations which have major clinical implications. Because of financial constraints and non-availability of PCI in most public sector hospitals in Pakistan, thrombolysis for STEMI remains the primary therapy. In successful cases, it is generally assumed that the underlying disease is likely mild-moderate and will not require subsequent PCI. However, our present data, which is in agreement with recent studies, clearly shows that the underlying disease in 99% of patients was indeed severe i.e. 71-99% diameter stenosis and one should have a very low threshold for performing coronary angiography if there is any episode of recurrent angina. Verheught et al have already shown that after successful thombolysis, the early in-hospital reocclusion rate is as much as 10% and increasing to 30% at three months.
14 Since activation of the thombotic cascade remains a serious problem in the setting of an acute STEMI, the recent wide spread availability of both oral and intravenous antiplatelets and anticoagulants has significantly increased the efficacy and safety of early PCI in this population. Even though the latest guidelines of the American College of Cardiology/ American Heart Association do not recommend routine coronary angiography, in the absence of recurrent angina after thrombolysis for STEMI, they do note that most hospital are increasingly performing routine coronary angiography and revascularization. 15 One year after the updated guidelines were published, DiMario et al showed in a randomized trial of 600 patients that routine early angiography and revascularization significantly improved outcome in patients with STEMI as compared to symptom guided coronary angiography. 16 This trend has recently been provided further credibility in a study by Cantor et al who performed a large scale randomized trial in which they randomized patients presenting with STEMI to routine care or early transfer and PCI within six hours after fibrinolysis. They found that early coronary angiography and PCI was associated with significantly fewer ischemic complications than routine care. 17 Based on recent reviews, it appears that the ideal time for performing routine coronary angiography and PCI is between 3-24 hrs, as performing PCI earlier than three hours is associated with more bleeding complications and delaying more than 24 hrs may be associated with more re-occlusion cases. 18 To our knowledge, this is the first study from South Asia looking at this perspective. Although our sample size was limited, but it was at par with similar studies. 10 The cardiovascular risk equivalents of carotid artery disease and peripheral vascular disease were not accounted for in the risk factor group. Similarly incidence of Stroke/Transient Ischemic Attack was not assessed in the outcome group. Likewise the adherence of patients to medications and lifestyle modification was not taken into account when assessing MACE at 90 days. Although primary percutaneous intervention is now considered the gold standard reperfusion strategy for acute STEMI, primary thrombolysis still remains the cornerstone strategy at most centers in the developing world due to economic and technical constraints.
cONcLUsION
Our study suggests that despite clinically successful thrombolysis, the underlying coronary artery disease remains significant in majority of the acute STEMI cases. These findings mandate that routine coronary angiography should be offered to all patients even after clinically successful thrombolysis for STEMI as this can have major implications for both short and long term care. However, these findings need to be confirmed in a larger study before such recommendations can be made.
rEFErENcEs
